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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PyOPHK: 29.19

Tema gucepranii:
1. KineTuka Ta MexaHi3aMu (pOpMyBaHHSI BUCOKOMILIHUX HAHOCTPYKTYPHUX CTaHIB B aMOP(HUX CIIJIaBaxX Ha OCHOBI

AJIIOMiHiIO

2. Kinetics and mechanisms of high-strength nanostructured states formation in amorphous alloys based on
aluminum

Pedepar:

1. O6'eKT - HepiBHOBaXXKHA AU (Y3ilTHO-KOHTPOIbOBaHA KpUCTai3aList amop¢HOi azu 5K npouec popMyBaHHs
HAaHOKOMIIO3UTHUX CTPYKTYPHUX CTaHiB. MeTa po60TU - BCTAaHOBJIEHHSI MEXaHi3MiB r1polecy (popMyBaHHS
BHCOKOMIIIHUX HAHOKOMITO3UTHUX CTPYKTYPHHUX CTaHIB B aMOp(HUX CIIJIaBax Ha OCHOBI Al i ¢pakTopiB, 110
BM3HAYalOTh TEPMIYHY CTiMKiCTb METAJIEBUX CTEKOJI, CXUJIBHUX IO HAHOKpUCTali3auii. Metogu -
peHTreHorpaiyHui aHai3, IPOCBiYyBalbHA €JIEKTPOHA MIKPOCKOIisS, Y0OTUPbOX30HIOBUN BUMIP €JIEKTPOOIIOPY,
nudepeHLiiHa CKaHy04a KaJopuMeTpis, BuMip mikpoTrBepzocTi. Ha npuxiani crizaBy AI86Ni2C05.8Gd5.7Si0.5 y
IBo(da3Hill HAHOKOMIIO3UTHIlN CTPYKTYPpi Bliepiie 11 aMOp(HUX MeTaJleBUX CILJIaBiB Ha OCHOBI Al BusIBJIeHi
€BTEKTHUYHI KOJIOHII, KiHeTUKa LIbOr0 IIPOLECY ONMCAaHa B paMKax KJIaCM4YHOI Monesti KosiMoroposa miisgxom
IiICyMOBYBaHHS peaslbHUX 06'eMiB 3aKpUCTali3oBaHuX ¢a3. BusHaueHi TemnepaTypHi 3a1€5KHOCTI €(PeKTUBHUX

KoediuieHTiB nudysii, 110 KOHTPOJIIOIOTH PiCT HAHOKPUCTAJIB, i Blieplie BCTAaHOBJIEHO, BU3HAYAIbHUI BILJIUB LIbOI'O



rapameTpa Ha TepMiuHy CTilKiCTb aMopPHUX (a3, CXUIbHUX 10 OJHO(pa3HOI HAaHOKpUCTAaIi3alii. Anpo6oBaHi
aQHAJIITUYHI MOJeJli KIHETMKY HAHOKPHUCTAai3allii B i30TEPMIYHMX YMOBAX i Oflep>kaHe PiBHSAHHS, 1O ONHUCYE PicT
HaHOKPHCTAJIiB [IPY HETIIEPEPBHOMY Harpisi. Briepie BCTaHOBJIEHO, 1O NIONIEPEIHIN HArPiB 3pasKiB CIIJIaBy
AI87Ni8Y5 mpuBOIUTH [0 361/IbIIEHHIO0 MiIKPOTBEPALOCTI HAHOKOMITO3UTHOI CTPYKTypu. Chepa - HayKoBi
IOCJIiIKeHHS], BUPOOHULITBO aMOP(HUX CIIJIaBiB, y4b0BUI IIpoLieC.

2. The object is the nonequilibrium diffusion-controlled crystallization of the amorphous phase as the process of
formation of nanocomposite structural states. The aim is to establish the mechanisms of the formation of high-
strength nanocomposite structural states in amorphous Al-based alloys and the factors that determine the thermal
stability of metallic glasses with nanocrystal forming ability. The methods of investigations are X-ray analysis,
transmission electron microscopy, electrical resistance and microhardness measurements, differential scanning
calorimetry. The eutectic colonies in the two-phase nanocomposite structure in the AI86Ni2C05.8Gd5.7Si0.5 alloy
were firstly observed in Al-based glasses and the process kinetics was described within the classical Kolmogorov's
model under assumption of the real transformed volumes summation. The temperature dependencies of the
effective diffusion coefficients which govern the growth of nanocrystals have been established and it has been
shown that this parameter determines thermal stability of nanocrystal forming amorphous alloys. The analytic
models which describe isothermal nanocrystallization kinetics and growth of nanocrystals under non-isothermal
conditions were developed. It has been found for the first time that preliminary heating of the AI87Ni8Y5 samples
results in enhancement of nanocomposite structure microhardness. Scope: scientific research, production of
amorphous alloys, educational process.
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